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Abstract
OBJECTIVE: To observe the effect of electroacu-
puncture (EA) on force-displacement value (FDV)
of muscle state and the temperature index of infra-
red thermogram in patients with acute lumbar
muscle sprain.
METHODS: Patients with acute lumbar muscle
sprain were randomly divided into a medication
group and an EA group. The medication group (n =
60) were treated with diclofenac sodium dual re-
lease enteric-coated capsules, 75 mg per day for 7
days. The EA group (n = 60) received EA at bilateral
Houxi (SI 3), Jiaji (EX-B2), and Ashi points, at 20-30
mm depth and 10-25 Hz frequency for 20 min daily
for 7 days. Muscle states were determined by mea-
suring FDVs of the bilateral lumbar muscle with a
Myotonometer fast muscle state detector. The tem-
perature index of the lumbar skin was measured
before and after treatment with a Fluke Ti30 non-re-
frigerated focal plane infrared thermal imaging de-
tector.
RESULTS: There were no significant pre-treatment
differences between the medication group and the
EA group in mean FDV (P = 0.052) or temperature
index of the lumbar skin (P = 0.25). The cure rate
was 63.3% in the EA group and 53.3% in the medi-
cation group. The total efficacy in the EA group
(93.3 %) was not significantly different from that in
the medication group (86.6 % , P = 0.204). After
treatment, the mean FDV of the lumbar muscle sig-
nificantly increased in both groups (P < 0.05 for
both groups); the FDV increase in the EA group was
significantly higher than in the medication group
(P = 0.015). The temperature index was also signifi-
cantly increased in both groups (P < 0.05 for both
groups); the infrared thermogram in the EA group
indicated significantly greater recovery compared
to the medication group (P = 0.026).
CONCLUSION: Both EA and diclofenac sodium
markedly improved acute lumbar sprain, but EA
better improved the rehabilitation and regenera-
tion of FDVs and temperature index of infrared ther-
mogram of the muscle.
© 2015 JTCM. All rights reserved.
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INTRODUCTION
Acute lumbar sprain is an acute injury of the lumbar
soft tissue caused by improper lumbar activity. Clinical-
ly it manifests as inability to stretch the lumbar area,
difficulty in lumbar activity, lumbar stiffness and myo-
spasm.1 This disease may occur at any age, but clinical-
ly it occurs mainly in the young and the middle-aged.
Acupuncture is an important non-pharmaceutical treat-
ment option. It can relieve the pain caused by acute
lumbar muscle sprain and recover muscle movement
function. Electroacupuncture (EA) has shown a signifi-
cant effect in the treatment of pain. A number of previ-
ous experiments have shown that the therapeutic effect
of EA is possibly related to its effect on muscle condi-
tion.2 In this study, we measured muscle state, tempera-
ture index of infrared thermogram, and curative effect
to quantify the severity of muscle tension caused by
acute lumbar muscle sprain, as well as to determine the
effect of EA therapy on muscle biomechanics. This
study will provide a reference for further studies on the
mechanism of action of EA.
MATERIALS ANDMETHODS
General materials
All subjects were outpatients from Shanghai Jiao Tong
University Affiliated Sixth People's Hospital between
September 2009 and December 2012. A total of 120
cases in conformity with the inclusion criteria were se-
lected according to the criteria of acute lumbar sprain
in the Criteria of Diagnosis and Curative Effects of Tra-
ditional Chinese Medicine Diseases and Syndromes is-
sued by the State Administration of Traditional Chi-
nese Medicine (Table 1).
Randomization and grouping
One hundred and twenty patients were divided using a
simple random number table into two equal groups, an
EA group (n = 60) and a medication group (n = 60).
The scheme of random grouping was concealed in en-
velopes and the random numbers were generated by
EXCEL. That is, using sealed randomized envelopes
with computerized serial numbers, the patients en-
rolled were randomly allocated to either the EA or the
medication group by professionals at the Acupuncture,
Tuina and Traumatology Research Center in the Shang-
hai Jiao Tong University Affiliated Sixth People's Hos-
pital. An attending doctor screened and grouped pa-
tients, and recommended the trial plan for them. The
patients could participate in the project after signing
written, informed consent.
Initially, 128 cases were randomly allocated to an EA
group and a medication group in a ratio of 1∶1, giving
64 cases in each group. However, two of the subjects al-
located to the EA group refused the randomized distri-
bution, thus 62 subjects entered the EA group of this
study, with two cases discontinuing the trial and be-
coming lost to follow up. Similarly, three of the sub-
jects allocated to the medication group refused the ran-
domized distribution, thus 61 cases entered the medica-
tion group of this study, with one case discontinuing
the trial. The doctors only gave treatment according to
the patient grouping. The patients and the acupunctur-
ists performing the treatment were not blinded due to
the nature of the trial in which the patient obviously
knew whether they received acupuncture treatment or
medicine. The researcher performing outcome assess-
ments and statistical analysis of the study data was
blinded to the group allocation (Figure 1).
Ethical considerations
All patients signed written informed consent prior to
study commencement. The trial was approved by the
Ethics Committee of the Shanghai Jiao Tong Universi-
ty Affiliated Sixth People's Hospital.
Diagnostic criteria
Diagnosis of acute lumbar sprain was made according
to the relevant criteria in the Criteria of Diagnosis and
Curative Effects for Traditional Chinese Medicine Dis-
eases and Syndromes issued by the State Administra-
tion of Traditional Chinese Medicine:3 (a) history of
lumbar sprain and frequent occurrence in the young
and the middle-aged; (b) severe pain on one or both
sides of the waist, limitation of lumbar activity with in-
ability to turn over, sit, stand and walk, and often keep-
ing a forced posture for pain relief; (c) spasm of lumbar
muscle and gluteus, or palpable cord-like mass, obvi-
ous tenderness on the injured part and a change in the
spinal physiological curvature.
Inclusion criteria
Patients included were: (a) patients conforming to the
diagnostic criteria of acute lumbar sprain with the dura-
tion of illness within three days; (b) patients aged 25 to
60 years of either sex; (c) patients who did not receive
any other treatment during the present trial; (d) pa-
tients that signed written informed consent.
Exclusion criteria
The following patients were excluded: (a) patients with
lumbar intervertebral disc protrusion or acute lumbar
sprain accompanied with lumbar spondylolisthesis, ra-
chiopathy, sacroiliac disease, coxarthropathy, or periph-
eral angiopathy; (b) patients with systemic collagenous
immunopathy and other acute or chronic infection who
received treatment with glucocorticoids; (c) patients
who were unwilling to participate in the trial, dropped
out during treatment or were lost to follow-up; (d) pa-
tients whose condition was continuously aggravated or
who had serious complications during the trial.
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Criteria for discontinuation and elimination from
the clinical trial
The clinical trial should be discontinued if the patient
had an allergic reaction or serious adverse response
based on the doctor's judgments, but the curative ef-
fect should be counted if the course of treatment ex-
ceeded half of the intended treatment period.
The clinical trial should be discontinued if the condi-
tion of the patient was continuously aggravated and be-
came dangerous during the trial based on the doctor's
judgments, but the curative effect should be evaluated
as ineffective if the course of treatment exceeded half of
the intended treatment period.
Treatment
The EA group had Houxi (SI 3), Jiaji (EX-B2) and
Ashi points stimulated. After location of the point ac-
cording to international point location criteria and rou-
tine sterilization with a 75% alcohol cotton ball, the
needles (0.30 mm × 40 mm, Suzhou Dongbang Medi-
cal Instrument Co., Ltd., Suzhou, China) were perpen-
dicularly inserted into point Houxi (SI 3) towards
point Hegu (LI 4) to a depth of 20 to 30 mm; a mild
reinforcing-reducing method of lifting, thrusting, and
twirling within a small range was used for 2 min for
each point at each time. Local soreness and distention
were required to be felt as the needling sensation,
which spread to the whole hand in some cases. Mean-
while, three to five Jiaji (EX-B2) and Ashi points were
chosen and then stimulated via acupuncture manipula-
tion as described above. An EA device (Huayi
BT701-1B, Shanghai Huayi Medical Instrument Co.,
Ltd., Shanghai, China) that provided continuous
waves at a frequency of 10 to 25 Hz and a current in-
tensity of 2 mA was connected to these acupoints. The
acupuncture treatment was given for 20 min per day
each time.
The patients in the medication group were treated
with the nonsteroidal anti-inflammatory analgesic drug
diclofenac sodium as dual release enteric-coated cap-
sules (Temmler Werke Co., Ltd., Munich, Germany,
batch No. H20100590) at a dosage of 75 mg once a
day.
The treatment course was 7 days in both groups.
Criteria of curative effects
The curative effects for acute lumbar sprain were based
on the Criteria of Diagnosis and Curative Effects of
Traditional Chinese Medicine Diseases and Syndromes
issued by the State Administration of Traditional Chi-
nese Medicine3 and the Shanghai Standardization of Di-
agnosis and Treatment of Traditional Chinese Medi-
cine Diseases and Syndromes issued by the Shanghai
Health Bureau.4 Data were collected, recorded, and an-
alyzed by trained persons who did not participate in
the process of diagnosis and treatment. Patient results
were classified into three groups: (a) 'cured' indicated
that lumbar pain disappeared and spinal activity was
normal, (b) 'improved' indicated that lumbar pain alle-
viated and spinal activity was basically normal, and (c)
'ineffective' indicated that symptoms did not improve.
Measurement of muscle condition
The muscle force-displacement value (FDV) character-
istics of the lumbar muscle tension were measured by
the Myotonometer fast muscle state detector (Neuro-
genic Technologies, Inc., Missoula, MT, USA), a porta-
ble electronic device quantifying muscle tone. The met-
al intra probe (1 cm in diameter with a plexiglass pro-
tective cover of 3.5 cm in diameter) was pressed verti-
cally on muscle fibers by applying pressure of 2 kg/
cm2, while the plexiglass protective cover on the skin
surface remained relatively static. Special sensors were
used for monitoring the displacement generated from
compressed muscle, with the displacement occurring
between the inner probe and outer sleeve. That is, the
sleeve stayed relatively steady on the surface of skin,
whereas the inner probe could move when pressure was
applied on the probe. Thus, the higher the tone within
the muscle, the less penetration per unit force-displace-
ment of the probe. Data were collected during muscle
contraction, which could quantify the level of muscle
tension. For the force-displacement curve built by the
computer, a bigger area under the curve indicates a
smaller muscle tension and better muscle compliance.
This kind of detection is noninvasive, and not harm-
ful to human bodies. The testing personnel did not par-
ticipate in the process of diagnosis, treatment and
grouping.
Infrared thermogram measurement
The lumbar muscle infrared thermograms were mea-
sured using the non-refrigerated focal plane infrared
thermal imaging detector Fluke Ti30 (Fluke Co.,
Ltd., Fred, WA, USA) in a screened room at a tempera-
ture of (25.0 ± 0.5) ℃ and a humidity of 60% ± 5%.
The patient was asked to expose the lower back, elimi-
nating any clothing insulation effect of infrared radia-
tion, and to sit calmly for 15 min. After this, the pa-
tient was asked to sit 2 m away from the thermal imag-
ing detector for thermogram detection. Using the cen-
ter of lower back pain as the temperature-measuring
point, the thermogram was collected and the data were
saved into the computer. The sequential corresponding
colors from high to low temperatures were deep red,
red, pink, yellow, green, light blue, dark blue, and
black. The temperatures of the two groups were mea-
sured before treatment and again after one course of
treatment, and then the changes of temperature were
calculated. This kind of detection is noninvasive, and
not harmful to human bodies. The testing personnel
did not participate in the process of diagnosis, treat-
ment, and grouping.
Adverse events
Any unexpected events during the trial were recorded
in an adverse event report form. Routine blood tests
501
JTCM |www. journaltcm. com October 15, 2015 |Volume 35 | Issue 5 |
Fan YZ et al. / Clinical Study
for liver and kidney function would have been run if ad-
verse reactions occurred during the course of treatment.
Statistical analysis
After the data were collected, statistical analysis was
performed with the SPSS 17.0 software package (SPSS
Inc, Chicago, IL, USA). Quantitative data were ex-
pressed as the mean ± standard deviation ( xˉ ± s). The
Wilcoxon test was adopted when the data were not dis-
tributed normally. The independent-sample t-test was
applied for comparisons between two groups. P < 0.05
was considered as statistically significant. Statistical
analysis was carried out by professional analysis person-
nel, who did not participate in the treatment course
and data collection.
RESULTS
During this time 128 patients met the inclusion crite-
ria for this trial. Of the 128 included patients, 120
completed the course of treatment (60 in each group).
Four patients in the EA group dropped out, among
which two refused their group allocation and two were
unable to continue. Four patients also dropped out of
the medication group, among which three refused their
group allocation and one was unable to continue. The
dropout rate was 6.25 % (Figure 1).
Baseline analyses
The age, gender, and duration of illness of the patients
are shown in Table 1. There were no significant differ-
ences between the two groups (P > 0.05) (Table 1).
Comparison of curative effect between the two groups
Comparison of the curative effect between the two
groups is shown in Table 2. The respective cure rate
and total efficacy rate were 63.3 % and 93.3 % in the
EA group, and 53.3 % and 86.6 % in the medication
Patients included
(n = 128)
Enrolled and randomized
EA group (n = 64)
Accepted distribution (n = 62)
Refused distribution (n = 2)
Medication group (n = 64)
Accepted distribution (n = 61)
Refused distribution (n = 3)
Data recording
(n = 123)
Measure and assess
EA group
Start treatment (n = 62)
Medication group
Start treatment (n = 61)
Followed up (n = 60)
Discontinued (n = 2)
Followed up (n = 60)
Discontinued (n = 1)
20 min/d for 7 days 75 mg/d for 7 days
Data recording
(n = 120)
Measure and assess
Statistical analysis (n = 120)
Figure 1 Flow chart of the trial process
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group. There were no significant differences found be-
tween the two groups (P = 0.204), indicating that the
curative effect in the EA group and the medication
group was equivalent.
Comparison of FDV in lumbar muscle
There was no significant difference in the mean FDV
between the two groups before treatment (Figure 2,
P = 0.052). The average post-treatment FDV of lum-
bar muscle significantly increased in both groups (P <
0.05 for both groups), and the increment of FDV in-
dex of lumbar muscle in the EA group was significant-
ly higher than that in the medication group (P =
0.015); this indicates that both the EA and medication
groups showed improvement in FDV of lumbar mus-
cle, and that the recovery in the EA group was better
than that in the medication group, although the FDVs
in both groups recovered to a level that was close to
normal (Table 3).
Comparison of the infrared thermogram between the
two groups
There was no difference in temperature index of infra-
red thermogram between the two groups before treat-
ment (Figure 3, P = 0.25). After treatment, the temper-
ature index of the infrared thermogram significantly in-
creased in both groups (P < 0.05 for both groups), and
the increase in the temperature index of lumbar muscle
in the EA group was significantly higher than that in
the medication group (P = 0.026); this indicates that
the recovery of the temperature index of the infrared
thermogram in the EA group was better than that in
the medication group (Table 4).
Adverse events
There were no adverse reactions reported by any pa-
tient in either treatment group during the treatment
process.
DISCUSSION
Acute lumbar sprain is a common soft tissue injury
seen in the Orthopedics and Traumatology Depart-
ment that is caused by straining the waist or lumbar
muscle either suddenly or continuously using excess
Group
EA
Medication
n
60
60
Male (n)
49
51
Female (n)
11
9
Age (years)
44.0±12.2
43.4±12.0
Duration of illness (days)
1.4±0.6
1.5±0.7
Notes: the EA group received electroacupuncture at bilateral Houxi (SI 3), Jiaji (EX-B2), and Ashi points, at 20-30 mm depth and 10-25 Hz
frequency for 20 min daily. The patients in the medication group were treated with the nonsteroidal anti-inflammatory analgesic drug di-
clofenac sodium as dual release enteric-coated capsules at a dosage of 75 mg once a day. The treatment course was 7 days in both groups.
Table 1 Comparison of general data between the two groups ( xˉ ± s)
Group
EA
Medication
n
60
60
Cured
38
32
Improved
18
20
Ineffective
4
8
Average rank
56.97
64.03
W value
3418.00
P value
0.204
Table 2 Comparison of clinical effects between the two groups (n)
Notes: total efficacy rate refers to the proportion of cured and improved patients in the total number of each group. No adverse reactions
or discomfort during treatment were reported in either group. Three patients dropped out during the course of treatment without clear rea-
son.The EA group received electroacupuncture at bilateral Houxi (SI 3), Jiaji (EX-B2), and Ashi points, at 20-30mm depth and 10-25Hz fre-
quency for 20 min daily. The patients in the medication group were treated with the nonsteroidal anti-inflammatory analgesic drug diclofe-
nac sodium as dual release enteric-coated capsules at a dosage of 75 mg once a day. The treatment course was 7 days in both groups.
Figure 2 Muscle force-displacement values (FDVs) of the two treatment groups
The horizontal axis represents the pressure applied by the metal intra probe in kilograms. The vertical axis represents the displace-
ment between the inner probe and outer sleeve in millimeters. The curve represents the changes of FDV and the area under the
curve indicates muscle tension and compliance during treatment.
EA group pre-treatment test
Medication group pre-treatment test
Medication group post-treatment test
EA group post-treatment test
Th
ed
isp
lac
em
en
to
fth
ep
rob
e(
mm
)
Probe pressure (kg)
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
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force.3 The disease is a kind of soft tissue laceration in
modern medicine,5-7 and belongs to "injuries of mus-
cles and tendons" in Traditional Chinese Medicine.8
Acute lumbar sprain occurs chiefly in the young and
middle-aged, and usually in people that do not under-
take regular physical exercise. Research has shown that
the proportion of acute lumbar sprain patients has ex-
ceeded 12 % of all patients with back pain.9 With the
accelerating process of modernization, people are grad-
ually reducing their physical exercise, leading to muscle
and soft tissue motor function decline and an increas-
ing incidence of acute lumbar sprain. If treatment is in-
complete or delayed, the symptoms will aggravate to
chronic lumbar strain or even lumbar intervertebral disc
herniation. Clinical reports show that the incidence
rate of acute lumbar strain has been steadily increasing
in recent years; hence, basic and clinical research into
this injury has an obvious practical significance.
Acupuncture and moxibustion have a significantly cu-
rative effect on acute lumbar sprain.10 Houxi (SI 3) is
one of the most common points used for treatment of
back pain, and it is often combined with Jiaji (EX-B2)
and Ashi points. Despite its apparent effectiveness, fur-
ther research about the mechanism of acupuncture
treatment of lumbar sprain has been seldom reported
at home and abroad until now.11 In the present study,
this disease was treated by EA at Houxi (SI 3) com-
bined with Jiaji (EX-B2) and Ashi points; the curative
effect was evaluated, and muscle state and infrared ther-
mogram were detected, so as to provide a clinical basis
for further research.
In the present study, the total efficacy rate after one
course of treatment was 93.3 % in the EA group and
86.6 % in the medication group, with no significant
difference in efficacy between the two groups. This in-
dicates that EA treatment had a significant curative ef-
Notes: the EA group received electroacupuncture at bilateral Houxi (SI 3), Jiaji (EX-B2), and Ashi points, at 20-30 mm depth and 10-25 Hz
frequency for 20 min daily. The patients in the medication group were treated with the nonsteroidal anti-inflammatory analgesic drug di-
clofenac sodium as dual release enteric-coated capsules at a dosage of 75 mg once a day. The treatment course was 7 days in both groups.
Compared with the medication group, aP = 0.015.
Group
EA
Medication
n
60
60
Before treatment
15.0±0.9
14.7±0.9
After treatment
18.9±1.6a
18.3±0.8
t value
－17.26
－24.59
P value
0.00
0.00
Table 3 Comparison of force-displacement values (FDVs) between the two groups before and after treatment ( xˉ ± s)
Figure 3 Infrared thermogram examples from the two groups before and after treatment
A and B are examples chosen randomly from the measurement results in the medication group. A: before treatment and B: after
treatment. C and D are random examples from the EA group, C: before treatment and D: after treatment. The average tempera-
ture values were used for statistical analysis. The EA group received electroacupuncture at bilateral Houxi (SI 3), Jiaji (EX-B2), and
Ashi points, at 20-30 mm depth and 10-25 Hz frequency for 20 min daily. The patients in the medication group were treated with
the nonsteroidal anti-inflammatory analgesic drug diclofenac sodium as dual release enteric-coated capsules at a dosage of 75
mg once a day. The treatment course was 7 days in both groups.
Min: 31.2℃
Max: 34.6℃
Avg: 33.3℃
40.4℃
34.7℃
29.1℃
23.4℃
17.8℃
Min: 33.2℃
Max: 35.1℃
Avg: 34.1℃
40.4℃
35.3℃
30.2℃
25.1℃
20.0℃
Min: 33.8℃
Max: 36.4℃
Avg: 35.4℃
41.1℃
35.7℃
30.4℃
25.0℃
19.7℃
Min: 32.2℃
Max: 35.4℃
Avg: 34.7℃
39.7℃
34.4℃
29.1℃
23.8℃
18.5℃
A B
C D
Group
EA
Medication
n
60
60
Before
34.7±0.3
34.8±0.4
After
35.8±0.7a
35.6±0.4
t value
－11.42
11.94
P value
0.00
0.00
Notes: the EA group received electroacupuncture at bilateral Houxi (SI 3), Jiaji (EX-B2), and Ashi points, at 20-30 mm depth and 10-25 Hz
frequency for 20 min daily. The patients in the medication group were treated with the nonsteroidal anti-inflammatory analgesic drug di-
clofenac sodium as dual release enteric-coated capsules at a dosage of 75 mg once a day. The treatment course was 7 days in both groups.
Compared with the medication group, aP = 0.026.
Table 4 Comparison of infrared thermogram values between the two groups before and after treatment (°C, xˉ ± s)
fect on acute lumbar sprain, to the same degree as di-
clofenac sodium dual release enteric-coated capsules.
Previous research has shown that the primary electro-
physiological basis of EA is to alter the ion concentra-
tion and distribution in human tissues by applying an
impulsive current; the low frequency impulsive current
stimulates points with filiform needles, thus alleviating
pain, invigorating blood and Qi circulation, and regu-
lating muscle tone.12
The pathological feature of acute lumbar sprain is in-
creasing muscle tension and aseptic inflammation. The
present study detected muscle tension using a Myo-
tonometer fast muscle state detector to provide an ob-
jective understanding and quantitative evaluation of
the change in local muscle tension. The results showed
that FDVs were lower in both the EA and medication
groups before treatment, indicating that the pre-treat-
ment waist muscle tension was higher than normal in
patients of both groups; however, the measurement re-
sults were not compared with normal people. This in-
crease in lumbar muscle tension is consistent with pre-
vious reports.13 After one course of treatment in both
groups, the FDV increased, the muscle tension de-
clined, and then the muscle function gradually recov-
ered. However, the increment of FDV increase in the
EA group was larger than that in the medication
group, suggesting that EA is more effective than medi-
cation in the improvement of muscle tension. Al-
though so far the mechanism of improving muscle ten-
sion by EA or low frequency electric stimulation has
not been clearly understood, local soft tissue tension
has a close relationship with pain.14 Hence it can be in-
ferred that alleviation of pain and local inflammation
by EA promotes the reduction of muscle tension.
Temperature and blood flow can reflect metabolic
changes of local tissue, so measuring temperature is an
effective way to detect metabolic changes. Body surface
thermal structure information can be measured using
infrared thermal imagery, with different body surface
temperatures were represented by different colors. De-
velopment of science and technology has led to the in-
creasing popularity of infrared thermal imagery in med-
ical research. Research shows that the body back sur-
face temperature of the normal person is (33.2 ±
1.3) ℃ , 15 and this can rise to (35.2 ± 0.6) ℃ during
aseptic inflammatory pain.16 The results from the pres-
ent study show that the pre-treatment body surface
temperature was (34.7 ± 0.3) ℃ and (34.8 ± 0.4) ℃ re-
spectively in the EA and medication group. After one
course of treatment, the body surface temperature in-
creased in the two groups, indicating that the blood cir-
culation speed of the waist increased. The body surface
temperature in the EA group was higher than in the
medication group. From theoretical analysis, we be-
lieve that the body surface temperature should have re-
turned to normal by the end of the treatment course,
but the actual trial result was not so; this may be be-
cause there was still aseptic inflammation accelerating
blood circulation speed, or for other unknown reasons.
The results reflect only an immediate effect of EA, and
the long-term effect needs to be further observed.
In summary, this study demonstrated that EA can de-
crease the muscle tension of acute lumbar sprain and
improve the blood circulation to raise body surface
temperature; this provides evidence for the curative val-
ue of EA for soft tissue injury. Future research into the
relationship between the muscle state and electromyo-
gram, as well as the correlation between fatigue and
soft tissue injury, will help us to better understand the
therapeutic mechanism of EA.
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fect on acute lumbar sprain, to the same degree as di-
clofenac sodium dual release enteric-coated capsules.
Previous research has shown that the primary electro-
physiological basis of EA is to alter the ion concentra-
tion and distribution in human tissues by applying an
impulsive current; the low frequency impulsive current
stimulates points with filiform needles, thus alleviating
pain, invigorating blood and Qi circulation, and regu-
lating muscle tone.12
The pathological feature of acute lumbar sprain is in-
creasing muscle tension and aseptic inflammation. The
present study detected muscle tension using a Myo-
tonometer fast muscle state detector to provide an ob-
jective understanding and quantitative evaluation of
the change in local muscle tension. The results showed
that FDVs were lower in both the EA and medication
groups before treatment, indicating that the pre-treat-
ment waist muscle tension was higher than normal in
patients of both groups; however, the measurement re-
sults were not compared with normal people. This in-
crease in lumbar muscle tension is consistent with pre-
vious reports.13 After one course of treatment in both
groups, the FDV increased, the muscle tension de-
clined, and then the muscle function gradually recov-
ered. However, the increment of FDV increase in the
EA group was larger than that in the medication
group, suggesting that EA is more effective than medi-
cation in the improvement of muscle tension. Al-
though so far the mechanism of improving muscle ten-
sion by EA or low frequency electric stimulation has
not been clearly understood, local soft tissue tension
has a close relationship with pain.14 Hence it can be in-
ferred that alleviation of pain and local inflammation
by EA promotes the reduction of muscle tension.
Temperature and blood flow can reflect metabolic
changes of local tissue, so measuring temperature is an
effective way to detect metabolic changes. Body surface
thermal structure information can be measured using
infrared thermal imagery, with different body surface
temperatures were represented by different colors. De-
velopment of science and technology has led to the in-
creasing popularity of infrared thermal imagery in med-
ical research. Research shows that the body back sur-
face temperature of the normal person is (33.2 ±
1.3) ℃ , 15 and this can rise to (35.2 ± 0.6) ℃ during
aseptic inflammatory pain.16 The results from the pres-
ent study show that the pre-treatment body surface
temperature was (34.7 ± 0.3) ℃ and (34.8 ± 0.4) ℃ re-
spectively in the EA and medication group. After one
course of treatment, the body surface temperature in-
creased in the two groups, indicating that the blood cir-
culation speed of the waist increased. The body surface
temperature in the EA group was higher than in the
medication group. From theoretical analysis, we be-
lieve that the body surface temperature should have re-
turned to normal by the end of the treatment course,
but the actual trial result was not so; this may be be-
cause there was still aseptic inflammation accelerating
blood circulation speed, or for other unknown reasons.
The results reflect only an immediate effect of EA, and
the long-term effect needs to be further observed.
In summary, this study demonstrated that EA can de-
crease the muscle tension of acute lumbar sprain and
improve the blood circulation to raise body surface
temperature; this provides evidence for the curative val-
ue of EA for soft tissue injury. Future research into the
relationship between the muscle state and electromyo-
gram, as well as the correlation between fatigue and
soft tissue injury, will help us to better understand the
therapeutic mechanism of EA.
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